Zoonoses 







From the Greek: 

Zoon: Animal 

Noson: Disease 

Diseases and infections which are 
naturally transmitted between vertebrate 
animais and humans 








Zoonoses: Etiologie Classification 

1. Viral 


2. Bacterial 

3. Parasitic 

4. Mycotic 







-oonoses: Bacterial Examples 


Anthrax 

Brucellosis 

Campylobacteriosis 

Cat-scratch disease 

Leptospirosis 

Listeriosis 

Lyme disease 


Plague 
Psittacosis 
Q fever 

Relapsing fevers 

Salmonellosis 

Tularemia 


Yersiniosis 


















: Parasitic Exampl 



PROTOZOAL 

HELMINTHIC 

Trypanosomiasis 

Baylisascariasis 

Babesiosis 

Cysticercosis 

Cryptosporidiosis 

Hydatidosis 

Leishmaniasis 

Schistosome dermatitis 

Giardiasis 

Trichinosis 

Toxoplasmosis 

Viscéral larva migrans 
and toxocariasis 














Zoonoses: Mycotic Examples 


Aspergillosis 

Blastomycosis 

Cryptococcosis 

Dermatophytosis 

Histoplasmosis 

Sporotrichosis 





Zoonoses: Animal Species 


1. Dogs & Cats 

Rabies 
Roundworm 
Ringworm 
Lyme Disease (dogs only) 

Cat Scratch Disease (cats only) 




2. Food Animais 

Salmonella 

E.Coli 

Brucellosis 







Zoonoses: Animal Species 

3. Birds: 

Psittacosis 
West Nile 
Cryptococcus 

4. Reptiles, Fish, & Amphibians 

Salmonella 
Mycobacterium 

5. Wild Animais 

Hantavirus 
Plague 
Tularemia 













Routes of Transmission 


1. Direct 

Droplet or Aérosol 
Oral 
Contact 

2. Indirect 

Foodbome 

Water-borne 

Fomite 

Vector-borne 

Environmental 










Who is susceptible 


Immune-compromised individuals. 

Most zoonotic diseases can be avoided through 
good hygiene - disinfecting areas which hâve 
become contaminated, washing hands after 
handling contaminated items (including cats) 
and wearing rubber gloves to prevent infectious 
matter entering skin wounds . 







Rabies 

Rabies is an acute progressive viral infection of 
the central nervous System. 

Causative agent: 

Rod-shaped RNA viruses that belong to genus 
Lyssavirus. 

Réservoir: domestic dogs and cats. Any mammal 
can get rabies 


Exit: Saliva of animais 








Modes of transmission: 

Virus cannot enter intact skin. Almost always a bite of 
animal that already has rabies . Breaks in skin are a 
risk only if saliva gets in wound. Inhalation of 
aerosolized rabies virus in excreta of infected animal 

Clinical picture: 

Once virus inside the body, the virus travels along the 
nerves to the spinal cord and brain . acute 
encephalomyelitis with fever and malaise. Progresses to 
muscle spasms, difficulty swallowing, hydrophobia 







Diagnosis: 

1 - clinical picture 
2- Laboratory: 

1. Fluorescent rabies Ab test for détection of virus antigen. 

2. Détection of the virus by PCR. 

3. Détection of Negri bodies in the brain. 

Prévention: 

General préventive measures for animal: 

a. Destruction of stray dogs. 

b. Register, license and vaccinate ail pets by killed or modified 
LAV 

C. Avoid handling and feeding of unfamiliar animais. 







Spécifie prévention for humans ! 

1. Vaccination 

2. Seroprophylaxis 

Rabies vaccines: 

1. Cell Culture Vaccine (CCV): It is safe, potent, économie and available. 

Prepared on duct or chick embryo . Pre-exposure immunization for 
occupational high risk group. 

2. Human Diploid Cell Vaccine (HDCV): 

It is too expensive it is given pre or post exposure. Grown on human diploid 
cells or normal fibroblast cell line. 

3. Nerve Tissue Vaccine (NTV) (Semple Vaccine) 

Prepared from brains of infected sheep. Disadvantages: Encephalitis. Allergy 
and large number of injections. 






Seroprophylaxis 


Given with vaccination after se ver exposure: 

1. Equine rabies immunoglobulin (ERIG) 

2. Human rabies immunoglobulin (HRIG) 

Prévention: 

1. If y ou are bitten or scratched by an animal: 

- Tell an adult immediately 

- Wash the wound out with soap and water 

- Call your doctor right away 

2. Vaccinate your pets 

3. Keep your pets from straying far away from your house 

4. Never touch stray or wild animais 

4. Feeding your pets inside or bringing their bowls in at night 







Brucellosis (Undulant fever, Malta fever, 
Mediterranean fever) 

Causative agents: Brucellae are small, nonmotile, 
Gram-negative coccobacilli that are non-encapsulated 
and non-spore forming. 

Réservoirs: animais (cattle, goats, swine, dogs and sheep) 


Exit: organisms are found in urine and excreta of infected 
animais. Also, tissues including méat, mammary glands (in milk), 
the fétus, blood and placenta 







Transmition: 

1. Conjunctiva or broken skin contacting infected tissues 
Blood, urine, vaginal discharges, aborted fetuses, placentas 

2. Ingestion 

Raw milk & unpasteurized dairy products 
Rarely through undercooked méat 

3. Inhalation of infectious aérosols can also occur while 
cleaning out an infected animal’s pen, or in a slaughter 
house. 

4. Person-to-person transmission is very rare 
4intafÜ4ri@Éiuæâes 5-21 days to three months 

In man: Brucellosis may manifest any organ or System, it can 

cause hématologie, hepatobiliary, osteoarticular, cutaneous, 

pulmonary, gastrointestinal and cardiovascular disease 
Ail patients hâve a cyclical fever, Variability in clinical signs, 

Headache,, dépréssion, weight loss, fatigue, weakness, liver 

dysfunction 







Prévention: currently there is no human vaccine. 

1. Exposed workers should receive doxycycline and 
rifampin for 3-6 weeks. 

2. Food hygiene and pasteyrization (or boiling ) of milk 
and dairy products 

3. Occupational and lab exposure can be decreased by 
encouraging safe handling by use personal protective 

equipment. 

4. Education about risk of transmission 

5. Eradicate réservoir 

Prévention of transmission to animais: LAV are used to 
prevent 

Treatment: 6 weeks of combination therapy with 
doxycycline and rifampin or in combination with streptomycin 
for 2-3 weeks. 







Diagnosis in Humans 

1. Isolation of organism 
Blood, bone marrow, other tissues 

2. Sérum agglutination test 
Four-fold or greater rise in titer Samples 2 weeks apart 

3. Immunofluorescence 

4. PCR 

Diagnosis in Animais 

1. Isolation of organism 

Blood, semen, other tissues on blood enriched media.The 
growth of brucellae is extremely slow (they can take until 2 
months to grow) and the culture poses a risk to laboratory 
personnel due to high infectivity of brucellae. 

2. Serology 

Brucellosis card test, ELISA 

3. Brucella milk ring test 









Causative agent: Francisella tularensis is a small, Gram- 
negative, non-motile, encapsulated, pleomorphic 
coccobacillus (short rod). 


It is a facultative intracellular parasite which grows poorly 
or not at ail on most laboratory media and requires a 
spécial glucose cysteine blood agar for isolation. 


Its primary réservoirs are rabbits, hares, rats and mice. 


Vectors: 

Ticks, Mosquitoes, Biting Flies 










Mode of transmission: 

1. Arthropod bites 

2. Ingestion of contaminated food or water 

3. Inhalation of contaminated aérosols 

4. Handling of infected animal tissues. 

Clinical picture: 

Focal ulcer at the site of entry of the organisms and 
enlargement of the régional lymph nodes. Ulcération 
occurs together with fever, chills, malaise, fatigue. 
Dissémination of the organisms through the blood stream 
permits focal lésions to develop in numerous organs. 
Major target organs are the lymph nodes, lungs, pleura, 
spleen, liver, and kidney 








uiagnosis 

1. F. tularensis is difficult to visualize in direct smears. The organism 
can be isolated from specimens of sputum, or lymph node aspirâtes 
inoculated on glucose- cystein blood agar. No true hemolysis on blood 
containing media only a greenish discoloration. Blood cultures are 
often négative. F. tularensis requires spécial media for cultivation such 
as buffered charcoal and yeast extract (BCYE) . The organism grows 
very slowly and hence must be incubated for several days. 

2. Serological tests (détection of antibodies in the sérum of the 
patients) by ELISA are available and widely used. 

3. Molecular methods such as PCR are available in reference 
laboratories. 

4. Time resolved flourometry (TRF) assay System is more accurate and 
sensitive than the ELISA method and requires at least two hours to 
perform. 

5. Mass spectroscopy (MS) of whole bacteria and isolated coat proteins 
has also been developed. 










Prévention and treatment 

1 .A live attenuated organism vaccine is available but its 
use is restricted to those persons who are at risk. Foshay’s 
Vaccine (killed bacteria) provides lesser immunity 
towards systemic and fatal aspects of disease than LVS. 
Vaccines take too long to hâve an effect, so can’t be used 
for treatment after exposure 
Immunity appears to be cell mediated. 

2. avoid handling infected animais 

3. watch out for ticks and utilize clean water supplies. 

Treatment 

The drug of choice is treptomycin . Tularemia may also be 
treated with gentamicin for ten days, tetracvcline -class drugs 
such as doxycycline for 2-3 weeks, chloramphenicol or 
fluoroquinolones . 












Anthrax 

Causative agent: B. anthracis, is a large gram positive, non 
motile, spore forming bacterial rod. The bacterium normally 
rests in endospore form in the soil, and can survive for décades 
in this State. Herbivores are often infected whilst grazing or 
browsing. 

The virulence factors of B. anthracis include a number of 
exotoxins and the capsule. 

The natural réservoir of B. anthracis in the environment is the 
soil. normally affects animais, especially herbivorous (such as 
goats, cattle, sheep, and horses) 

Human anthrax has three major clinical forms: cutaneous, 
inhalational and gastrointestinal. Anthrax can enter the human body 
through the intestines (ingestion), lungs (inhalation), or skin 
(cutaneous) and causes distinct clinical symptoms based on its site 
of entry. 








Mode of transmition: 

1. Cutaneous anthrax: it develops after subcutaneous introduction of 
B. anthracis spores frequently from contact with infected animal. 

2. Inhalation Anthrax: it usually results from inhalation of B. 
anthracis spores aerosolized through industrial processing of 
materials from anthrax infected animais such as goat hair. 

3. Gastrointestinal anthrax: it develops following the consumption of 
undercooked méat from sick animais. 








Diagnosis: 

Gram Stain of specimens, Ail Bacillus sp. grow well on 5% Sheep 
blood agar and other routine culture media. PLET (polymyxin- 
lysozyme-EDTA-thallous acetate) can be used to isolate B.anthracis 
from contaminated specimens and bicarbonate agar is used as an 
identification method to induce capsule formation. 

B.anthracis appears as large, gray, fiat, irregular projections and is 
non-hemolytic on 5% sheep blood agar. It is non-motile, is 
susceptible to penicillin and produces a wide zone of lecithinase on 
egg yolk agar. Fresh smears of vesicular fluid, blood, or spleen or 
lymph node aspirâtes are stained with polychrome methylene blue 
and examined for the characteristic blunt ended, blue-black rods with 
a pink capsule. Confirmatory testing to identify B.anthracis includes 
gamma bactériophage testing, indirect hémagglutination andenzyme 
linked immunosorbent assay to detect antibodies. 







Prévention: 



1. Prévention of human anthrax infection is dépendent on the control of the 
disease in animais. There are two vaccines available. One is for use for 
immunizing cattle and other herbivorous animais and the other for humans. 
The trade name of human anthrax vaccine is BioThrax, although it is 
commonly called Anthrax Vaccine Adsorbed (AVA). The vaccine is 
recommended for persons. 

2. Anthrax cannot be spread directly from person to person, but a patient's 
clothing and body may be contaminated with anthrax spores. Effective 
decontamination of people can be accomplished by wash down with 
antimicrobial effective soap and water. Waste water should be treated with 
bleach or other anti-microbial agent. Effective decontamination of articles 
can be accomplished by boiling contaminated articles in water for 30 
minutes or longer. Chlorine bleach is ineffective in destroying spores and 
végétative cells on surfaces, though formaldéhyde is effective. Burning 
clothing is very effective in destroying spores. 










Plague —=— 

Causative agent: Yersinia pestis and is the disease known as the black 
death. This is because it frequently leads to gangrené and blackening 
of various parts of the body. Capillary fragility results in hemorrhages 
in the skin which also resuit in black patches. Within hours the 
organism spreads into the spleen, liver and lungs resulting in 
pneumonia .Yersinia pestis is a pleomorphic , Gram-negative, bipolar 
staining, facultatively aérobic, nonmotile, bacillus. Optimal 
température for growth is 28 degrees C. It is a facultative intracellular 
parasite 

Mode of transmission: Humans are infected by carrier rodent, fleas 
or by contact with infected animais 

Prévention and Treatment 

Hospitalization and strict isolation are the rule. Streptomycin and 
tétracycline are highly effective. An effective formalin-killed vaccine is 
available but is recommended only for people at a high risk. 











Nontyphoidal Salmonellosis 


Causative agent: S. typhimurium and S. enteritidis 

Transmission occurs via contaminated food and water. Mode of 
transmission: Poultn , porl , and cattle , if the méat is prepared 
incorrectly or is infected with the bacteria after préparation. 

Infected eggs . egg products, and mil] when not prepared, handled, or 
refrigerated properly. 

Réservoir: 

a) pigs, cattle, sheep, rodents, horses, turtles, cats and 
dogs. 

b) mostly from poultry and eggs (80% cases from 
eggs) 

General Symptoms: diarrhea with fever, abdominal cramps, nausea 
and sometimes vomiting. 












Prévention: 

Most commonly found in chicken eggs . 

1. Cook egg until the yolk is solid; heat poultry to 180°F. 

2. Do not store food at room température; instead, store at temp above 
145°F or below 39°F. 

3. Ensure proper hygiene during food préparation, especially in 
centralized/mass food préparation. 

4. Use pasteurized eggs and poultry products, especially in hospitals 
and long-term care facilities and commercial food-service 
establishments. 

5. Avoid antibacterial products to prevent emergence of new résistant 
strains. 

In avoiding typhoidal Salmonella , monitor food and water intake 
during travel and consider vaccination 












Diagnosis: 

Salmonellosis is diagnosed by isolating the causative organism from 
feces, blood or other specimens. Salmonella species are identified by 
culture and biochemical testing. Under the microscope, they are Gram 
négative short rods. Colonies on nutrient agar are grayish, moist, 
translucent to opaque, and smooth. Broth cultures are turbid and may 
contain a pellicle or sédiment. Sélective media are available. 
Identification can be confirmed by sérologie analysis of O and H 
antigens. 

Treatment and Vaccination: 

Salmonella is susceptible to a variety of antibiotics; résistance is 
sometimes seen. Vaccines are not available for non-typhoidal 
salmonellosis. 







Leptospirosis 


Causative agent: a spirochaete bacterium called .eptospira 
spp. 

Réservoir: rats, mice , dogs, deer, rabbits, cows, sheep 

Mode of transmission: Humans become infected through contact with 
water, food, or soil containing urine from these infected animais, by 
skin,mucosa,when skin is injured. 

Diagnosis: leptospirosis is confirmed with tests such as 

Enzyme-Linked Immunosorbent Assay (ELISA) and PCR . 










Pathogenesis 

Entry sites : skin wounds or abrasions in hand and 
feet and mucous membranes, conjunctiva, nasal, oral 

- Bacteremia involving the entire body including eye, 
CSF 

- Systemic effect and vasculitis due to endotoxin 
(hyaluronidase) 

- Hémorrhagie necrosis esp. in liver, lung, and kidneys 
-> jaundice, ARF, hemorrhages 









1). stable breeding 


2).immunized by vaccine 

2. killing of rats, 

3. cutting route of transmission, 

4. vaccination: multivalent vaccine 

Doxycycline may be used to prevent infection in adventure travelers to 
high risk areas 

5. Protective gloves and boots , wear protective clothing when 
working in wet soil or végétation 

6. Avoid swimming in contaminated waters 
Vaccination in endemic région 

Treatment: cefotaxime , doxycycline , penicillin , ampicillin , and 

amoxicillin . There are no human vaccines ; animal vaccines are 
only for a few strains, and are only effective for a few months 












Qfever 

Causative agent: Coxiella burnetii 
Obligate intracellular pathogen forms environmentally résistant 
spores. Member of Legionellales previously misclassified as 
rickettsia 

Réservoir; Domestic animais 

Cattle, sheep, goats, cats, Some wild animal species, Ticks 
Mode of transmission: Aérosol — common 

Breathing contaminated dust with placental tissues, birth fluids, and 
excreta of infected domestic animais 

- Direct contact — common 

Infected animais and contaminated materials 
Wool, straw, fertilizer, raw milk, blood, etc. 

Organisms persist for 6 months or longer 

Highly résistant to disinfection, high températures, low pH, and drying 

- Tick bite (various species) — rare 








Control: 

- Hygienic farm management 

- Clean bams 

- Proper disposai of potentially infective animal material 

- Vaccination of dairy cattle 

Not practical to eradicate infection from herds 
Low success rate, too costly 

- Milk pasteurization 

- Vaccination of researchers and people at occupational risk- 








Toxoplasmosis 


Causative agent: Toxoplasma gondii, common protozoa parasite 
of man. 

Mode of transmission: ingestion of infective stage from 
undercooked méat 

Cat feces/soil exposure or untreated water. 

Its natural hosts: several members of the cat family, produce 
millions of oocysts which remain infective in the environment fror 
long periods. It can be transmitted transplacentally in certain 
hosts. 







The diagnosis: by détection of Toxoplasma- spécifie IgG, 
IgM or IgA antibodies. 

Prévention and control: 

1. Cooking méat adeqantly. 

2. Méat is completely defrosted 

3. Prégnant women should not eat raw or undercooked méat. 

4. Prégnant women should be advised to wash their hands. 

5. Contact with soil should be avoided by wearing gloves 
when one is working in the garden especially under the nails. 
Treatment: combination of pyrimethamine with either 
sulfadiazine. 

Vaccines: Two types of vaccines, one for human and another 
to vaccinate cats 







